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DETAILED ACTION 

1. This action is in response to the RCE filed on 03/13/07. 

Claim Rejections - 35 USC § 103 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

3. Claims 1 - 6, 8 - 13 and 17 - 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kano (5,359,513) in view of Jatko ("Nonlinear filter derived from 
topological image features", SPIE Vol. 1295 Real-Time Image- Processing II, 1990). 

In regards to claim 8, Kano discloses An apparatus for detecting suspected 
anomalous shadows, comprising: an interimage processing means for obtaining a 
difference image representing a difference between two images, which have been 
obtained of a same subject at different photographing times, by subjecting said two 
images to an interimage process to obtain the difference between said two images 
(Kano discloses an interimage processing means in the paragraph starting at column 2, 
line 20. In the paragraph Kano discloses that a "pair of temporally sequential chest 
images" are used to obtain a difference image. One of the two images is aligned to the 
second image before the difference image is formed.), [an image processing means for 
obtaining a processed difference image by subjecting said difference image to an image 
process wherein an actual difference between the two images on which said difference 
image is based is enhanced relative to artifacts appearing due to misalignment of a 
position of a structural element of the subject on one of the two images from a 
corresponding position of the structural element on the other of the two images], and a 
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detecting means for detecting the actual difference between the two images from the 
processed difference image as suspected anomalous shadows (In the paragraph 
starting at column 14, line 3 Kano discloses that a CAD system can be used for the 
detection of abnormal shadows, "Also, existing computer-aided diagnosis schemes for 
the detection of abnormalities in the chest images".). 

As applicant has argued in remarks to the prior office action of this case, Kano 
does not perform an image processing operation intended to remove artifacts from the 
difference image. However in the field of image processing it is well known to remove 
small artifacts resulting from alignment errors as shown by Jatko (abstract and p. 12, 
final paragraph - p. 14, first paragraph) using morphological filters. 

Therefore it would have been obvious to one having ordinary skill in the art at the 
time of the invention to use morphological filtering (as taught by Jatko) on the difference 
image created by Kano. As Jatko teaches (abstract) image artifacts result when a 
difference image is formed. Jatko further states (first full paragraph on page 9) that 
uncorrected these artifacts could be misinterpreted as flaws (in the case of Kano 
abnormal shadows). Therefore filtering to remove the artifacts will result in a more 
accurate image analysis as a primary source of error will be removed. 

In regards to claim 9, An apparatus for detecting suspected anomalous shadows 
as defined in claim 8, wherein the image processing means is a means for carrying out 
a process which suppresses the artifacts more than the actual difference between the 
two images (Jatko: As previously shown the morphological filters are designed to 
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remove the artifacts will leaving the actual difference. Thus the artifacts will be 
suppressed far more than the actual difference image by the filtering operation.). 

In regards to claim 10, An apparatus for detecting suspected anomalous 
shadows as defined in claim 9, wherein as a means for carrying out the process which 
suppresses the artifacts more than the actual difference between the two images, the 
image processing means performs a process based on a morphology process 
employing structuring elements that are larger than the artifacts while smaller than the 
actual difference (Jatko: p. 12, final paragraph - p. 14,. first paragraph and figure 4: As 
seen the erosion filter in the first operation will remove artifacts that are smaller than the 
kernel.). 

In regards to claim 11, An apparatus for detecting suspected anomalous 
shadows as defined in claim 8, wherein the image processing means is a means for 
carrying out a process which enhances the actual difference between two images 
relative to the artifacts (By suppressing the artifacts Kano as modified by Jatko is 
enhancing the actual difference.). 

In regards to claim 12, An apparatus for detecting suspected anomalous 
shadows as defined in any of claims 8, 9, 10, or 11, wherein the interimage process is a 
subtraction process in which the structural positions of the two images are correlated 
and a subtraction process is performed therebetween (Kano: col. 2, lines 20 - 28: 
Image registration is correlation.). 

In regards to claim 13, An apparatus for detecting suspected anomalous 
shadows as defined in any of claims 8, 9, 10, or 11, wherein the two images upon which 
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the interimage image is based are radiation images that have been obtained of the 
same subject in a temporal series, each of said images having been obtained at a 
different time, and which become the objects of a comparison to determine temporal 
change (Kano discloses in the paragraph starting at column 5, line 1 that an "interval 
change enhancement between a pair of temporally sequential chest images, including 
the steps of digitization of a pair of chest radiograph images..." is performed.). 

In regards to claims 1 - 6, claims 1 - 6 are rejected for the same reasons as 
claims 8-13. The argument analogous to that presented above for claims 8 - 13 is 
applicable to claims 1 - 6. 

In regards to claims 17 and 19, Jatko discloses a 3x3 kernel for filtering out 
artifacts. The 3x3 filter would completely remove a rectangular (square) or "circular" 
shaped object that has dimensions smaller than 3x3, which is normally the size of noise. 
Therefore Jatko is designed to remove artifacts which are circular or rectangular 
shapped. 

In regards to claims 18 and 20, Jatko discloses in figure 4 an artifact that has an 
elongated shape. 

4. Claims 7 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kano in view of Jatko as applied to claims 1 - 4 and 8-11 respectively, and further in 
view of Doi. 

In regards to claim 14, Kano (as modified by Jatko) discloses an apparatus for 
detecting suspected anomalous shadows and in the paragraph starting at column 14, 
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line 3 that a CAD system (Doi) could be used to detect anomalous shadows. Kano 
however does not disclose that the shadows should be substantially round-shaped. 

Doi teaches in the paragraph starting at column 8, line 47 that "true nodules 
generally contained high circularity". Nodules are abnormal shadows. Doi uses the fact 
that shadows are normally highly circular to detect abnormalities. 

Therefore it would have been obvious to one having ordinary skill in the art at the 
time of the invention to use the knowledge taught by Doi that abnormalities are highly 
circular to detect the abnormal shadows in the apparatus disclosed by Kano. As taught 
by Doi circularity is a very accurate way of detecting abnormal shadows, using that 
knowledge makes detecting abnormal shadows much easier. 

In regards to claim 7, claim 7 is rejected for the same reasons as claim 14. The 
argument analogous to that presented above for claim 14 is applicable to claim 7. 
5. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the combination of Kano, Jatko and Li (6,594,378). 

In regards to claims 15 and 16, in the interview held on 03/28/07 the applicant's 
representative argued that Kano did not disclose global matching, but instead only 
focused on local matching. Although the terms, local and global. are broad and not fully 
defined, to move prosecution forward on the case the examiner will, provide a teaching 
that clearly shows the global and local matching the specification is calling for. Li 
teaches (col. 5, .lines 1 - 38) that global and than local matching can be performed with 
lung images for better registration for use in image subtraction. 



Application/Control Number: 09/988,658 Page 7 

Art Unit: 2624 

Therefore it would have been obvious to one having ordinary skill in the art at the 
time of the invention to use both global and local matching (as taught by Li) in the image 
registration process disclosed in the combination of Kano and Jatko. Li teaches that 
using both global and local matching will result in better registration and fewer 
misregistration errors (i.e. noise). The better the registration the better the overall 
image will be as fewer artifacts will exist and therefore there are fewer mistakes to be 
made in the artifact suppression stage. 

Response to Arguments 

6. Applicant's arguments with respect to claims 15 and 16 have been considered 
but are moot in view of the new ground(s) of rejection. 

7. The examiner agrees that Kano does not teach the global matching the applicant 
intends, whether the claimed language actually requires such limitations the examiner 
feels is irrelevant as there are many references that teach the concept in the manner 
the applicant intends. Therefore to move prosecution forward the examiner provided 
the new rejection for claims 15 and 16. In the conclusion the examiner will also cite 
several other references that teach global and local matching. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

9. US Pat. 5,970,182 - discloses global and local matching for image registration. 

1 0. US Pat. 5,982,91 5 - discloses global and local matching for image registration. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher L. Lavin whose telephone number is 571- 

272- 7392. The examiner can normally be reached on M - F (8:30 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh M. Mehta can be reached on (571) 272-7453. The fax phone 
number for the organization where this application or proceeding is assigned is 571 - 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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